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INTRODUCTION 
 
Village Garda de Sus is located in Aries basin and includes grasslands its perimeter 
with semi-important areas that are particularly important because they have many functions. 
Maintain these pastures in the cultural landscape is a topical issue nationally and beyond. 
Although a phytodiversity high yield and quality obtained are not satisfactory. Improving 
these parameters can be done through interventions in the system, such as fertilization, which 
can increase productivity and maintaining a high phytodiversity, and improve crop quality. 
Our research objective is to monitor the effect of mineral fertilizers on productivity 
and meadows of Festuca rubra phytodiversity after a period of three years. 
 
MATERIAL AND METHODS 
 
Our research studies have been conducted in Ghetari village, Garda de Sus village, at 
an altitude of 1100 m, an area with a 2% slope with a northern exhibition, located on a slope. 
Experience located in randomized blocks with four variants in four repetitions with 
experimental plot area of 10 m2. Type of soil was placed experience is preluvosol rodic (terra 
rosa), and type of vegetation is Festuca rubra. These experience started in 2001, and work 
will be presented experimental data obtained in 2005-2007. 
Experimental versions are: 
V1-natural grassland (control) 
V2-50N 25 P2O5 25 K2O 
V3-100N 50 P2O5 50 K2O 
V4-150N 75 P2O5 75 K2O 
The materials used were mineral fertilizers, NPK complex, the concentration of 
20:10:10. Mineral fertilizer was applied annually in early spring, when snow has melted, 
usually on or around April 15. 
Data were processed using analysis of variance and Duncan test was performed by 
determination of floristic composition planimetric method and to analyze trends flora Shannon 
diversity index was calculated using the formula:  
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RESULTS AND DISCUSSION 
 
Fertilization is a very important component of management applied. Grasslands 
respond to application of fertilizers differently, depending on the stationary conditions. 
Fluctuations in phytocenosis depend on pasture, resort, weather conditions, amount of 
fertilizer applied, duration of application, frequency applications etc. Mineral fertilization 
results in restriction of specific biodiversity (LAZAREVIC et al. 2003; ROTAR, 2003; 
PĂCURAR, 2004; ROTAR et al., 2010). 
Lately put emphasis on the effect of mineral fertilization on floristic composition, the 
grassland fitodiversity. 
In our experience it follows the combined effect of different doses of complex 
fertilizers (NPK) on yield of SU. In our complex mineral fertilizers, fertilization brings 
considerable increases harvest, compared with the witness, the first year, respectively 2005. 
Harvest increase made by the variants treated compared with untreated lawn are very 
significant in all cases (Table 1). The application 50N 25P2O5  25K2O fertilization 
determines a level of harvest of 4.15 t/ha DM, with a very significant difference from control 
variant (2.35 t/ha DM). Application to 100N 50P2O5  50K2O conduct a harvest 5.13 t/ha 
DM, with an increase of 218.3% compared to the control. Very close in value is harvested for 
fertilization by 150N 75P2O5 75K2O  of 5.10 t/ha DM with a difference from the natural 
meadows of 2.75 t/ha DM, respectively an increase of 217.0% (Table 1). 
Differences between versions the highest value for fertilization with 100N 50P2O5 
50K2O  to control variant, 2.78 t/ha DM. Between variants 100N 50P2O5 50K2O  and 150N 
75P2O5 75K2O there is an insignificant difference of 0.03 t/ha DM (Table1). 
 
 
Tab. 1 
Influnce of mineral fertilizers upon DM harvest (2005) 
 
Year  Variant  DM t/ha % Diff. signif. 
Unfertilized grassland 2,35 100,0 0,00 Mt. 
50N 25P2O5 25K2O 4,15 176,6 1,80 *** 
100N 50P2O5 50K2O 5,13 218,3 2,78 *** 
2005 
150N 75P2O5 75K2O 5,10 217,0 2,75 *** 
DL (LSD)(p 5%) – 0,77         DL (p 1%) – 1,11            DL (p 0,1%) – 1,63 
 
In 2006 harvest increase made compared to the witness, are significant at all 
graduations fertilization (Table 2). Application of 50N 25P2O5 25K2O result in a harvest of 
5.05 t/ha DM with a difference of 1.62 t/ha DM compared with controls. Application of 100N 
50P2O5  50K2O bring a quantity of harvest of 5.55 t/ha DM with a difference from the natural 
meadows of 2.12 t/ha DM, very close in value to that obtained in the application of 150N 
75P2O5 75K2O, namely 5.58 t/ha DM, the difference of 2.15 t/ha to control variant (Table 2). 
 
Tab. 2 
Influnce of mineral fertilizers upon DM harvest (2006) 
 
Year  Variant  
SU t/ha 
DM t/ha 
% Diff. 
semnif. 
signif. 
Unfertilized grassland 3,43 100,0 0,00 Mt. 2006 
50N 25P2O5 25K2O 5,05 147,2 1,62 - 
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100N 50P2O5 50K2O 5,55 161,8 2,12 * 
150N 75P2O5 75K2O 5,58 162,7 2,15 * 
DL (LSD)(p 5%) – 1,65         DL (p 1%) – 2,38            DL (p 0,1%) – 3,49 
 
 
As in previous years and in 2007 the smallest crop is obtained from the application of 
50N 25P2O5 25K2O 2.35 t/ha DM with a difference compared to the control of 0.87 t/ha 
DM, statistically significant positive . Highest yield (3.23 t/ha DM) is achieved at the 
application of 100N 50P2O5 50K2O, with a difference of 1.75 t/ha DM, statistically very 
significant positive. Variant 100N 50P2O5 50K2O record production of 2.83 t/ha DM with a 
difference from the natural meadows of 1.35 t/ha DM, statistically significant distinct positive 
(Table 3). 
 
Tab. 3 
Influnce of mineral fertilizers upon DM harvest (2007) 
 
Year  Variant  DM t/ha % Diff. signif. 
Unfertilized grassland 1,48 100,0 0,00 Mt. 
50N 25P2O5 25K2O 2,35 158,8 0,87 * 
100N 50P2O5 50K2O 3,23 218,3 1,75 *** 
2007 
150N 75P2O5 75K2O 2,83 191,2 1,35 ** 
DL (p 5%) – 0,65         DL (p 1%) – 0,94             DL (p 0,1%) – 1,38 
 
In our experience induces changes in the mineral fertilization grassy carpet from the 
first year of study (2005). Poaceae increase in participation from the application of complex 
fertilizer treatments (Figure 1). The poor representation of Poaceae is recorded for natural 
pasture (19.6%) and the highest rate of fertilization is assured 150N 75P2O5 75K2O (75.8%). 
Among the applied doses, the lowest percentage is determined by fertilization 50N 25P2O5 
25K2O (39.7%). 
COP and colleagues obtained similar results (2001), indicating that fertilization 50N 
35P 133K causes an increase in the share Poaceae to 66% and decrease plant and other 
botanical families fabacee up to 34% from 50% in case natural pasture. By increasing the 
amount of fertilizer and there is a pronounced increase at the expense of other groups Poaceae 
plant. Fabaceae know some oscillations and increasing participation in the application of 50N 
25P2O5 25K2O, 7.6% compared to the control and treatment with 3.6% 100N 50P2O5 
50K2O while the maximum dose of mineral fertilizer applied there is a reduction in the 
percentage 5.3% compared with natural grassland. 
Plants from other botanical families reduce their share in the application of treatments 
to 67% (control) to 17.7% (150N 75P2O5 75K2O). Floristic composition of natural pasture 
species comprises mainly of other botanical families (67%), followed by Poaceae (19.6%) and 
Fabaceae (13.4%) (Figure 1). Application of mineral fertilizers plant greatly reduces the 
participation of other botanical families and increases the share Poaceae. 
ŞERBAN (1982) obtained similar results on a meadow of Festuca rubra from Dealul 
Sasului, where the application of 60N 60P and 120N 60P  Poaceae plants increases 
considerably at the expense of other botanical families and Fabaceae. Fabaceae after 5-6 
years, are removed from phytocenosis. By increasing inputs to 180N 60P and 300N 60P, 
plants from other botanical families have a higher weight compared with the participation of 
60N 60P and 120N 60P treatments. 
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Regarding the species evolution is observed in our experience that the species Festuca 
rubra considerably increases its share in the application of mineral fertilizer doses from 7% to 
19% (50N 25P2O5 25K2O) respectively 20% (100N 50P2O5 50K2O) (Figure 1). Fabaceae 
increase their participation following treatment with 50N 25P2O5 25K2O from 13.4% to 21% 
compared with natural grassland. Plants from other botanical families are experiencing a 
decrease in their participation in the grassy carpet 67% to 17.7% in natural meadow in the 
application of 150N 75P2O5 75K2O. 
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Fig. 1. The mineral effect upon floristical composition (2005) 
 
Floristic diversity is greatly reduced from the first year of study, application of mineral 
fertilizers, promoting exit from the composition of the vegetation cover to 19 plant species: 
Carex pallescens, Campanula patula, Carlina acaulis, Cerastium glomeratum, Gymnadenia 
conopsea, Plantago lanceolata, Prunella vulgaris, Viola tricolor. 
In 2006 the general trend of organic fertilization Poaceae influence is increasing, 
reaching a share of 77.7% in treatment 150N 75P2O5 75K2O (Fig. 2). BRIEMLE (2003) 
show that mineral fertilization favors installing Poaceae at the expense of Fabaceae and plants 
from other botanical families. 
Plants from other botanical families know a big drop in the share of 51.2% (control) to 
24.5% in the variant fertilized with 150N 75P2O5 75K2O (Fig. 2). 
Festuca rubra suffer a diminution of its participation in phytocenosis with increasing 
dose of chemical fertilizer from reaching the 17 percent participation in natural grassland to 
1.2% in grassland fertilized with 150N 75P2O5 75K2O. After fertilization made, leaving the 
carpet plant species Briza media in all versions. Mineral fertilization favors the appearance of 
species in Trisetum flavescens phytocenosis extensively (17% 50N 25P2O5 25K2O version), 
with Festuca pratensis with a 2% at the same dose of mineral fertilizer applied. 
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Fig. 2. The mineral effect upon floristical composition (2006) 
 
 
In 2007, the percentage of Poaceae increase in the application of 50N 25P2O5 25K2O  
from 22.8% to 88% at maximum dose fertilization (150N 75P2O5 75K2O). Fabaceae also 
suffer a decrease in direct proportion to the overall coverage of 13.5% intensification of 
grassland (control) to 0.2% in applying the 100N 50P2O5 50K2O and 0.2% at 150N 75P2O5 
75K2O. Cyperaceae and Juncaceae leave grassy carpet entirely and plants from other 
botanical families decrease their participation from 69.4% to 12.5% from the application of 
150N 75P2O5 75K2O (Figure 3). 
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Fig. 3. The mineral effect upon floristical composition (2007) 
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CONCLUSIONS 
 
The mineral fertilizers lead to increases in the productivity, statistically assured in all 
the experimental years. The biggest harvest registered was the one from 2006, of 5,58 t/ha DS 
at a maximum fertilization (150N 75P2O5 75K2O) with a difference from the witness of 2,15 
t/ha DS. 
The changes in the canopy are more energical. This, the total number of species is 
dramatically reduced to 35 (in 2007) at the unfertilized variant, to 12 at fertilized variant with 
150N 75P2O5 75K2O, 24 species leaving the sward.  
The harvest is made through the Poaceae, their percentage increases from 22,3% at 
the unfertilized variant, to 88% at the fertilized variant with 150N 75P2O5 75K2O.  
This experience proves that Agrostis capillaris species is proper for very intensive 
uses because its is percentage increases from 3% at the unfertilized variant to 75% at the 
fertilized variant with 150N 75P2O5 75K2O. Also, Trisetum flavescens increases from 0,1% at 
unfertilized variant to 13% at the maximum fertilized variant (150N 75P2O5 75K2O). 
Fabaceae almost disappear from the canopy, from 13,5% at the unfertilized variant to 
0,2% at the maximum fertilized variant (150N 75P2O5 75K2O). Trifolium montanum proves to 
be a very sensitive species to the mineral fertilization; this if in the unfertilized variant it 
owned 5%, at the first fertilization measure it disappears the canopy. Trifolium pratense 
proves to be a little more tolerant to the mineral fertilizers, which is present with 0,2% at the 
maximum fertilizer variant (150N 75P2O5 75K2O). 
Among other botanical species, Centaurea Phrygia, proves to be the most resistant to 
big doses at the variant 150N 75P2O5 75K2O 8 %, being present in the sward. 
 
REFERENCES 
 
1. BRIEMLE G. (2003). Bewirtschaftungs und Düngungsempfelung für artenreiches 
Grünland nach MEKA, www.infodienst-mlr.bwl.de 
2. COP T., T. SINKOVIC and J. HACIN (2001). Cutting and fertilising alternatives in 
management of grassland on the peat/mineral soil of Ljubljana marsh, Slovenia, Grassland Science in 
Europe, vol.6, pg. 203-206 
3. LAZAREVIC D., S. MARFAT-VUKELIC, M. STOSIC and B. DINIC (2003). Potential 
of natural grasslands in mountainous and hilly areas of Serbia, , Grassland Science in Europe, vol.8, 
pg. 60-63 
4. PĂCURAR F., I. ROTAR (2004). Maintaining biodiversity and incresing the production 
of dry matter on mountain meadows, Grassland Science in Europe, vol.9, pg. 216-218 
5. ROTAR I. (2003). The influence of fertilization on Festuca rubra pasture biodiversity, 
Buletinul USAMV, Seria Agricultură, Cluj-Napoca 
6. ROTAR I., F. PĂCURAR, ROXANA VIDICAN, N. SIMA (2004). The evolution of 
Festuca rubra pastures sward canopy as influenced by both chemical fertilizers and manure, publicat 
în Buletinul USAMV, Seria Agricultura, vol. 60, pg. 433 
7. ŞERBAN V. (1982). Efectul comparativ al fertilizării de lungă durată a pajiştilor 
permanente şi temporare din regiunea montană, Lucrări ştiinţifice SCCP Măgurele-Braşov, vol. VIII 
8. ŞERBAN V. (1982). Efectul comparativ al fertilizării de lungă durată a pajiştilor 
permanente şi temporare din regiunea montană. Lucrări ştiinţifice ICPCP Braşov, vol. III 
9. ROTAR IOAN, F. PĂCURAR, ROXANA VIDICAN, ADRIANA MOREA (2010). The 
organic-mineral fertilization of a Festuca rubra l. Grassland in Apuseni Mountains, in Roumanian 
Journal of Grassland and Forage Crops, no. 2, ISSN 2068-3065. 
